concentration. And then P1 was added with the concentrations of 0, 10, 20, 40 and 50 μg/mL. After cultured for 24 h at 37 o C under 5% CO 2 , cells in each well were added with MTT (5 mg/mL, dissolved in PBS solution) and incubated for another 4 h. While in the phototoxicity test, the cells were exposed under xenon lamp (475 nm, 30 mW/cm 2 ) before another 4 h incubation. Then the culture solution was removed and 150 μL DMSO was added into each well. After shaken for 10 min, an enzyme-linked immunosorbent assay reader was used to measure the optical density (OD value) of each well (monitored at 570 nm). The following formula was used to calculate the viability of cells:
Viability (%) = (mean of OD value of treatment group/mean of OD value of control group) × 100.
Hypoxia atmosphere control:
For carrying out the imaging or PDT experiments under a certain oxygen content (2.5, 5, 10, 15 and 21%), the live cell station equipped with a flowmeter was used as the function of controlling the flow rates of O 2 and N 2 . The subsequent experiments were carried out after the cells were incubated under certain oxygen content for 30 min.
ROS detection in Hela cells:
Hela cells were incubated with 50 μg/mL P1 for 4 h and treated with DCFH-DA (10 μM) for 15 min at 37 °C. After irradiated by xenon lamp (475 nm, 30 mW/cm 2 ) for 10 min, the fluorescence intensity of DCF was detected with the confocal microscopy by collecting signal between 500 and 550 nm (λ ex = 488 nm).
Annexin V-FITC/PI assay: Hela cells were incubated with 50 μg/mL P1 in normoxia for 4 h and then the cells were irradiated by xenon lamp (475 nm, 30 mW/cm 2 ) for 10 min (when studying the apoptosis in hypoxia, the cells should be cultured for another 1 h under 5% O 2 before irridiation). Then the cells were stained with Annexin V-FITC and PI according to the agent instruction (KeyGEN, China). Confocal microscopy and flow cytometry were used to collect the fluorescence intensity from the cells (Annexin V-FITC, λ ex = 488 nm, λ em = 500-560 nm; PI, λ ex = 488 nm, λ em = 600-680 nm).
Luminescence and lifetime imaging of Hela cell:
The imaging experiments were carried out with an Olympus FV1000 laser scanning confocal microscope equipped with a temperature controller and a 40 × objective lens. Hela cells growing in log phase were seeded into confocal plate at proper concentration until their adherence. P1 was added to the confocal plate with the concentration of 50 μg/mL and then the cells were incubated for 4 h at 37 °C under 5% CO 2 . After washed with PBS, P1 in Hela cells was excited at 488 nm by a semiconductor laser equipped on the confocal microscope. The luminescence signals from P1 were collected at 500-550 nm and 680-780 nm by charge coupled device module and the lifetime signal was collected by a 600 nm long pass filter and handled by time-correlated single photon counting module.
PDT of zebrafish:
The imaging experiments of zebrafish were carried out with an Olympus FV1000 laser scanning confocal microscope equipped with a temperature controller and a 10 × objective lens. After one day xenotransplantation of transfected Hela cells, 100 μg/mL P1 were injected into the Hela clusters of the zebrafish. The 
Statistical Analysis:
The luminescence data were provided in the form of mean ± standard deviation, and statistical comparisons between two groups were conducted by t-test. Statistical significance was considered to be at P < 0.05.
Synthesis
Benzothiophen-2-ylboronic acid, 1-chloroisoquinoline, 4-methylbenzaldehyde, 2,4-dimethyl-1H-pyrrole and IrCl 3 ·3H 2 O were purchased via commercial channels and used without further purification. Because of the poor solubility of 1, the 13 C NMR spectra are not present here. 2 Monomer 2, monomer 3 and monomer 4 were prepared according to the previous report. [3] [4] [5] P1, P2 and P3 were prepared in the same way. The synthesis method of P1 is present as an example. a,b) Weight-average molecular mass (M w ) and number-average molecular mass (M n ) were estimated by GPC in THF by using a calibration curve of poly (styrene) standard.
1-Benzothienyl

Preparation of P1:
c) The molar ratio of M1 to M2 was estimated from the 1 H NMR. d) Lifetime of SPNs monitored at 515 nm. e) Lifetime of SPNs monitored at 704 nm. f,g) Absolute quantum efficiency at 515 nm and 704 nm, respectively. 
